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ABSTRAK 

Pengelolaan sampah organik melalui proses pengomposan merupakan salah satu 

solusi untuk mengurangi volume sampah yang masuk ke Tempat Pemrosesan Akhir 

(TPA). Namun, proses dekomposisi bahan organik dapat menghasilkan gas rumah 

kaca, khususnya metana (CH₄) dan karbon dioksida (CO₂), yang berpotensi 

menimbulkan dampak negatif terhadap lingkungan dan kesehatan apabila tidak 

terpantau secara baik. Oleh karena itu, diperlukan sistem monitoring yang mampu 

memantau konsentrasi gas secara berkelanjutan dan real-time. Penelitian ini 

bertujuan untuk merancang dan mengimplementasikan sistem monitoring 

konsentrasi gas metana (CH₄) dan karbon dioksida (CO₂) berbasis Internet of 

Things (IoT) di Wonorejo Kompos Center. Sistem ini menggunakan mikrokontroler 

ESP32 sebagai unit pengendali utama, sensor MQ-4 untuk mendeteksi gas metana, 

dan sensor MQ-135 untuk mendeteksi gas karbon dioksida. Data hasil pengukuran 

ditampilkan melalui layar LCD serta dikirimkan secara otomatis ke platform 

Google Sheets melalui jaringan WiFi sebagai media penyimpanan data berbasis 

cloud. Pengambilan data dilakukan selama dua minggu dengan interval pengukuran 

setiap empat jam selama 24 jam. Untuk mengetahui tingkat akurasi sistem, hasil 

pengukuran sensor dibandingkan dengan hasil uji laboratorium menggunakan 

metode Gas Chromatography (GC) dan gas standar. Hasil penelitian menunjukkan 

bahwa sistem monitoring yang dikembangkan mampu mendeteksi konsentrasi gas 

CH₄ dan CO₂ secara stabil dan konsisten. Konsentrasi CO₂ menunjukkan variasi 

yang dipengaruhi oleh aktivitas dekomposisi mikroorganisme, sedangkan 

konsentrasi CH₄ relatif rendah, yang menandakan proses pengomposan 

berlangsung dominan secara aerobik. Sistem ini dinilai efektif sebagai alat 

pemantauan emisi gas pada fasilitas pengolahan sampah organik. 

 

Kata Kunci: Internet of Things (IoT), Metana (CH₄), Karbon Dioksida (CO₂), 

Sistem Monitoring, Rumah Kompos 
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ABSTRACT 

The management of organic waste through composting is an important strategy to 

reduce the amount of waste sent to final disposal sites. However, the decomposition 

process of organic materials can generate greenhouse gas emissions, particularly 

methane (CH₄) and carbon dioxide (CO₂), which may pose environmental and 

health risks if not properly monitored. Therefore, a reliable and continuous gas 

monitoring system is required to support environmentally sustainable waste 

management. This study aims to design and implement an Internet of Things (IoT)-

based monitoring system to measure methane (CH₄) and carbon dioxide (CO₂) 

concentrations at the Wonorejo Compost Center. The developed system utilizes an 

ESP32 microcontroller as the main control unit, an MQ-4 sensor for methane 

detection, and an MQ-135 sensor for carbon dioxide detection. Measurement results 

are displayed in real time on an LCD screen and transmitted automatically to 

Google Sheets via a WiFi connection as a cloud-based data storage platform. Data 

collection was conducted over a two-week period with a four-hour measurement 

interval throughout a 24-hour cycle. To evaluate system accuracy, sensor readings 

were compared with laboratory test results obtained using Gas Chromatography 

(GC) and standard gas analysis. The results indicate that the proposed monitoring 

system operates reliably and consistently in detecting CH₄ and CO₂ concentrations. 

The observed CO₂ levels showed variations influenced by microbial decomposition 

activity, while CH₄ concentrations remained relatively low, indicating that the 

composting process predominantly occurred under aerobic conditions. The 

developed system is considered effective as a real-time monitoring tool for 

greenhouse gas emissions in organic waste processing facilities. 

 

Keywords: Internet of Things (IoT), Methane (CH₄), Carbon Dioxide (CO₂), Gas 

Monitoring System, Composting Facility 

 

 


